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The switch from a nasal to an oronasal breathing
pattern induces functional adaptations' that have for at least a century- been associated with a deviant
craniofacial growth pattern. The typical dental and
morphological characteristics associated with nasal im
pairment have been reviewed in detail elsewhere2 and
can be summarized as follows: an increase in total
anterior face height'' which is mostly contributed to
by a more vertical development of the lower anterior
face'.''" Concomitantly, an increase in the mandibular
plane3 and gonial angles• and a tipping of the
palate3
can be found. Facial prognathism is
reported to be decreased'.' 0 12 The typical physionomy
of the so-called "adenoid facies" is depicted in Fig. 1.
The features described bear a remark able
resemblance to those reported as typical for an extreme
vertical growth pattern resulting in the long face
syndrome213 (Fig. 2) and as a consequence the
associations found in the clinical studies mentioned
above have prompted the hypothesis that mouth
breathing must be regarded as a major etiological factor
in inducing excessive vertical growth.
Historically, several mechanisms have been sug
gested to act on the development of the maxilla and the
other skeletal structures during impaired nasal breathing,
e.g. atrophy of the nasal cavity by inactivity'.'" upward
direction of the airstream on the palate'�" and raised
negative pressure in the nasal cavity'.• 1• The prevailing
belief today is that alteration in postural muscle activity
influences the position of the teeth as well as the growth
behavior of some craniofacial structures'.' An alter
native contemporary hypothesis suggests that a soft
tissue stretching mechanism elicits a morphogenetic
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response leading the the same results'.'
However, considerable controversy exists about this
form-function relationship and throughout ortho
dontic history numerous reports have denied this
association'.32
The conflicting opinions can be summarized as
follows: In one school of thought mouthbreathing has
been designated as an important etiologic factor for the
production of the LFS. The contrary opinion holds that
the typical features described are the expression of a
hereditary pattern (somatotype) and that mouth
breathing is unrelated as an etiological factor or only a
paraphenomenon in a narrow type of face and can at
most be a precipitating (aggravating) factor'.' (The
sagittal dimension of the nasopharynx has been found
indeed to be diminished in the LFS'.)
The controversary still remains today30 and as a con
sequence, considerable debate exists about the war
ranty of taking preventive measures to secure a patent
airway3133 and about the treatment of impaired nasal
function as an inherent part of the orthodontic therapy
program'.·34
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Clinical evidence
Most clinical studies dealing with the subject compare
the craniofacial morphology of a mouthbreathing sample
with that of nosebreathers'. 12 " 22'29'1'•'0 However, cross
sectional studies, by their very methodology, cannot
prove any cause-and-effect relationship between the
factors involved. At most, they can show possible
associations between certain skeletal features and the
prevalence of nasopharyngeal obstruction. As a conse
quence, they cannot give credibility to one or the other
hypothesis. A longitudinal study in controlled circum-

Experimental evidence suggests that altered muscular function can influence craniofacial morphology. The switch from
a nasal to an oronasal breathing pattern includes functional adaptations that include an increase in total anterior face height
and vertical development of the lower anterior face. While some animal studies have suggested predictable growth pat
terns may occur, studies in human subjects have been much more controversial. Therefore, individual variations in response
should be expected from the alteration of a long face syndrome patient's breathing mode.
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